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Abstract the surplus woden selected diu not iandle 
Reyuest-to-senu ana clear-to-senu = sijnals 
correctly. ‘ne speaker auuio output of our 
In using the VADCG ‘Terminal Node two meter riys often was not flat across tne 
Controller (TNC) boara in the wash inyton ranje of 202 wodea frejuencies (124u dz to 
D.C. Metro area, meabers of tie Amateur 220U 112) anu one tone or the other is 
Radio Research and Developuwent Corporation attenuated. Transsitters Go not transmit at 
(AmRAD) have found it convenient to use an OfCe when Commanded. If a relay is 
existing voice two meter repeater for packet involved, wany williseconds could elapse 


work, Tnis paper addresses soje 0 £ tie 
problews encountered wi th this agproaci aad 
some of the benefits tnat accrue. 


Introduction 


In traditional two eter amateur radio 
voice couuunication, a two f£ reyuency 
repeater is ewployeu to facilitate 
Coumunication between stations that are not 
inlineo f 
output of a receiver tuned to one freyuency 
is fed into a transmitter tuned to another 
frejuency. A carrier operated relay on tie 
receiver keys tne repeater transmitter. aA 
G uplexer is usea to allow Sinyle antenna 
to be used for votn receiving and 
transmitting. Some delay is usually included 
on access and the transmitter rewains on for 
sowe short tiuwe after loss of inyut. The 
two £ requencies are seperated vy 505 Khz on 
two neters by ayreeuwent., AMRAD'S voice 
repeater operates on a freyuency of 147.81 
mhz transait and 147.21 mhzreceive. For 
several years it nas veen 


da 


useu to siiare 
voice and data, often successfully. 


weubers Of AMRAD veyan packet 
radio work, it was a natural evolution to 
use our ecistiny voice repea ter to 
experinent Olle A nunber of provleus 
surfaced that were not readily ayjyarent. 


when 


Provieus Encountered 


AMRAD packet radio activities beyjan 
bill Horan (W4MIB) purcnasiny &@ VADCG 
TNC board and convinciny several others t 0 
join nin in packet experiaentation. The 
actual buildiny of the boards went rather 
yuickly once the two critical parts (tie 
3273 Protocol Controller and $258 USARY) 
were procurred, Surplus wouens were obtained 
by our local club noden buyer who searched 
each hawfest at the crack Of dawn to ovtaln 


with 


Bell 292 devices for us to use on tue 
repeater. After several false starts, tiie 
modems were correctly hooked to the TiC 


boards. Transmitter keying was a problea i f 


siynt distance of eacii otner. The 
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before RE appears at tne antenna jeck. Phese 


Siiall provbleas were suriounteu and w44Id 
transuittea the first packet oi our 
repeater. 

As soon as the secona user tried to 


receive n4m[e's packet, the next proble.w was 
evident. Tine repeater was not coming up 
quickly enouji. Tne wachnine would not cone 
up fast enoujin to Catcn tie HDLC yvretrcaude 
syne or E£lay. It caujiut tit uata and = fraue 
Check se yuenace as well as tne closing flay 
and CweID, but nothiny appearea on the 
receivers terwinal screen. ank maynuski 
(KASA) Supezlieg a £ix to allow RTS to jo 
high and turn on the transwitter, then delay 
a@ while until tne repeater yot tie iaea to 
turn on and repeat. This siazle £ix allowed 
packet work to DSeyin in earnest and new 
users appeared. Juickly the uewana for a Qs! 


packet every 8 .linutes was evident. New 
users had to have something to tune up on 
witnout waitin; for tne niyntly packet 


sessions. 


Doujy Lockhart (VE7APU) hau supplied a 
proyrau to uo tne QoPr packet and it was 
quickly implemented at the QTH of Terry Fox 
(WB4SPI). Another provle.i yuickly surfaced, 
we receiveu tne JST correctly most of tie 
time, wowever, wien we lezt tue snack anu 
Cawe buck Sume Ciwe later, tne screen was 
Lilleuw with last lines only. @ne JS) Jacket 
had six lines! wuere dia tne otier Five 
lines yo? Sandy (e545) corcectly laiu the 
Cause to the repeater ID. Tune repeater ID 
fires every 1) winutes wien people are using 
the wachine. but if no one uses tne wacuine 
for five minutes or sy, the repeater Ip will 
not fire until cue first éccess. Tue lon, 
“ry syells of nv activity were oroken every 
3 stinutes by the JST packet wnich firea the 
Feyeater [IS whicii sjuasucd tie first Live 
lines of the packet. Sandy Ffixeu tris 
yroblea for us vy decreasin, tine volume of 
the repeater Ip) tone and lowerinj tae audio 
frejuency of the tone. Now all six lines of 
the repeater wade it every 
tine....eunless.....noise uapseared on the 
Yeypeater input at the same tiwe as cue Js? 
packet. Tne Se pacnet is tow a joou 
indication of tue circuit comition, If all 


receiviny all six 
conditions are 
packet 


of us are consistently 
lines of Cire QST packet, 
rigit for super terwinal to terwinal 
operatiois. 


Voice interference is a yprovlen in 
vaCket work on @ Shareau reyeater., This Comes 
in two forws, intentional and accidental. 
Accidental interference occurs when two 
voice users think the packets (usually very 
short) ar noise oursts and transit away on 
top of tie packets. Tney win in Ym voice 
Operation if they cayture the repeater input 
with a strony signal. One nigit wien a voice 
user appeareu in tue wiuule of a packet 950 
between i44Ib6 anu uyselft, we carried on for 
2U¥ winutes by interleaviny our packets in 


between tneir voice transaissions., we would 
wait until one vuoice user droyped his 
Carriec and vefore the repeater auroppea we 


would bany tiie line feeu key to fire off the 
packet. Finally tue voice users cauyit on. I 
think we yot away with it for so loony 
because soue repeaters transit a siuall tone 
when a user urops his transnitter. Tuis tone 
allows the receiver to know it is UK to 
transait. we carefully explained gacket 
radio to the voice users wild have never veen 
seen ayjyaia on tne machine. 


Intentional voice interference (not 
really s«aalicious) occurs when voice users 
just cannot wait until tie packet So is 


over. They sneak in a yuick call to their 
buddy between packets (Sawe trick we used in 
reverse in tiie previous exaiiple). salicious 
voice interference occurs when soeoue fires 
the auto,atch (tne jreat »uyaboo of data 
people) in tne widule of a packet session, 
Channel sharing Setween packet and voice 
coulu work if users would let it. 


Desiyn Provleus 


Two freyuency repeaters iwust be 
Coordinated with other users in tie area. 
This is done tnrouyi local repeater councils 
wino allot Ereyuency pairs. There usually are 
none to allot of two meters. we already haa 
Ours and taus did not need a new allocation. 


Startup espense for two fre jgueacy 
repeaters is high. The dupleser is typically 
$590. Problems jet worse from tnere, ask 
Sanuy, one of our control operators, 


Advantayes 


Sinyle frejuency packet repeaters of 
the type constructeu by Hank (KAGM) sufEer 
froa a aidden transaitter problem. In packet 


work, the wooded tones are sensed (carrier 
sense) and other packet users do not 
Cransawit if tiey sense a moden is on 
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f reyuency at the time they wish to transinit. 
If a yiven station cannot hear all = other 
people on tne repea ter f requency, collisions 
are Certain. A two f reyuency machine does 
not nave that problew as all users hear eaci 


otier (at least their todens do, the 
software ignores direct packets when 
connected). 

AMRAD users find it convenient to 


develo» suftware for the TNC usingt he 
two freyuency already availaile repeater. we 
are planning a= sinyle f re:juency repeater, 
but the sottware can %e checked out before 
enplaciny it at the new site. 


advantajye to using an 
already owned voice repeater is startup 
costs are already depreciated yrobavly. It 
is inexpensive if your already haveit - 
serenalpity. 


the jreatest 


Possible inhanceuwents 


If your yroup can affora the luxury of a two 
freyuency packet repeater , two ennancenents 
Can be audeda t once. 


First, never allow any voice. Use 
voice on your noriwtal repeater to service tie 
data channel if reyuired. Accept no 
substitutes on the input. Only 1209 az and 
226i) il tones, notiiny else. 


Second, allow wultiple inputs on = the 
repeater (pione line, HP, etc.) and transmit 
all inguts on tire output. 


Other ideas need to ve tried. All 
ingut sodeuw tones of the correct fre yuency 
should be re,ea ted, thus no “rejuest for 
repeat" wit is reyuired and hard addresses 
coved up tol]27 users. A loyying couwputer 
should weasure thruput and report to any 
user subui t ting a query. 


Conclusion 


It nas been the experience of AMRAD 
tha t a shareu voice and packet repeater 
attracts new packet users whO want to see 
what is being Sen t. in tnoSe packets. One new 
user is worth a few intentional voice 
jJanuers. The newcomers ask yuestions and 
Some eventually jet upyi n packet. The QOsT 


packet every eiyht minutes, in addition to 
actiny aS a circuit tester and new user 
board checker, attracts yuestions, It is 


easy to finda retired hail to watch the 
device at his howe and insure it is well 
fed. siost people who use the ARAD machine 
Own or use sowe kind of computer, These are 
the type of people we need to attractt o 
packet data comuunications. 


AMRAD 


